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TITLE: PROTECTIVE ELEMENT AND BATTERY PACK 



Abstract Text - PPAR (1) : 

PROBLEM TO BE SOLVED: To provide a protective element and a 
battery pack, capable of surely preventing the charging and 
discharging by an excessive current, the charging or the like through 
an excessive voltage by applying the protective element in the 
battery pack # using/ for example a lithium ion secondary battery 
cell/ a lithium polymer secondary battery cell or the like. 

Abstract Text - FPAR (2): 

SOLUTION: A temperature fuse 4 is fused by the heating of a PTC 
element 5, or these elements are integrated to constitute a 
protective element, and the protective element is arranged on the 
charging and discharging path of the battery pack. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is applicable to the battery pack which used the rechargeable 
lithium-ion battery eel, the lithium polymer rechargeable battery eel, etc., concerning a protection 
component and a battery pack, this invention melts a thermal fuse by generation of heat of a PTC 
component - moreover, it enables it to prevent certainly the charge and discharge by the excessive 
current, charge by the excessive electrical potential difference, etc. by unifying these components and 
constituting a protection component by arranging this protection component for the charge-and- 
discharge path of a battery pack further 
[0002] 

[Description of the Prior Art] Conventionally, in the rechargeable battery which used the rechargeable 
lithium-ion battery eel, the lithium polymer rechargeable battery eel, etc., it is made as [ use / for the 
power source of a pocket device etc. / as a battery pack ]. In such a rechargeable battery, it is made as 
[ prevent / by the protection network / an overcurrent and overdischarge ]. On the other hand, for 
example in JP,6-13068,A and JP,1 1-135090,A, the method of preventing an excessive current and 
abnormality generation of heat with a simple configuration by the PTC (Positive Temperature 
Coefficient) component is proposed. 

[0003] After arranging an electrode to the polymer constituent (it is hereafter called a PTC element) 
which carried out mixed shaping of a conductive ingredient and polymers, such as carbon, and 
connecting lead wire to it, the PTC component of the disclosure here to these insulates a PTC element 
and an electrode, and is created. If it is the temperature-sensitive resistor of the forward temperature 
characteristic and the current beyond a predetermined current value (trip voltage) flows, resistance will 
increase rapidly by change of a internal structure (that is, it is a trip), and this PTC element restricts the 
current which flows by this rapid resistance value change, as a property is shown in drawing 18 . 
[0004] A PTC element generates heat according to a current, the temperature rise of this phenomenon is 
carried out, and it is because the resistance of a PTC element changes with these temperature rises. In 
this PTC component, even when it started in the condition of high resistance according to the current 
more than 1 ** and trip voltage and the current which flows according to buildup of resistance becomes 
small, as long as this current that became small is flowing, it is made as [ hold / at the condition of high 
resistance ]. 

[0005] Thereby, even if it is when the PTC component is arranged for the path of a charge and discharge 
current in the technique of the disclosure to JP,6-13068,A, for example, a terminal is short-circuited, and 
charging equipment is incorrect-equipped, it is made as [ flow / in a rechargeable battery eel / an 
excessive current ]. 

[0006] Moreover, by being what the resistance value change of a PTC component depends on the 
temperature change of a PTC element in the technique of the disclosure to JP,1 1-135090,A, a PTC 
component is thermally combined with a rechargeable battery eel, and it is made as [ prevent / 
abnormality generation of heat of a rechargeable battery eel ]. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, if it is in the approach of protecting a 
rechargeable battery eel by the PTC component in this way, there is a problem inadequate practically 
still. 

[0008] That is, when charging equipment is incorrect-equipped with this kind of rechargeable battery, 
charge is started with high tension, a PTC component carries out a trip and the resistance of a PTC 
component turns into high resistance, the electrical potential difference impressed to that part and a 2 
cell eel can fall, and charge by the overvoltage of a rechargeable battery eel can be protected. 
[0009] However, even in this case, though small in a rechargeable battery eel, the charging current will 
be supplied, in a rechargeable battery eel, a full charge will be approached gradually, and terminal 
voltage will rise gradually. In the approach of protecting a rechargeable battery eel by the PTC 
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component by this, if it was when long duration neglect was carried out although charge by the 
overvoltage could fully be prevented, if it was in the short time amount for about several 10 minutes, for 
example, there was a problem which cannot prevent charge by the overvoltage of a rechargeable battery 
eel after all. 

[0010] moreover, in this kind of rechargeable battery, be temporary until an excessive current flows out 
and carries out a trip — an excessive current will flow in a rechargeable battery cel. On the other hand, in 
a PTC component, although it is held at the condition of high resistance as long as this current that 
became small is flowing even when a trip is carried out and the flowing current becomes small, when a 
current will not flow and the temperature of a PTC element falls, it will return to the original resistance. 
[001 1] Thereby, although it was a short period in this kind of rechargeable battery, there was a 
possibility that charge might be repeated by the excessive electrical potential difference, and there was a 
possibility that discharge by the still more excessive current might be repeated. 

[0012] This invention was made in consideration of the above point, and tends to propose the protection 
component and battery pack which can prevent certainly the charge and discharge by the excessive 
current, charge by the excessive electrical potential difference, etc. 
[0013] 

[Means for Solving the Problem] The current which will flow to a fusing member if the current which is 
made to melt a fusing member with heating of the temperature-sensitive resistor which will increase 
resistance rapidly if the current which applies to a protection component in invention of claim 1, and 
flows increases beyond a predetermined value, and flows to a temperature-sensitive resistor by this 
increases beyond a predetermined current value in order to solve this technical problem is intercepted. 
[0014] Moreover, in invention of claim 8, it applies to a battery pack, and if the current on which the 
protection component arranged for the charge-and-discharge path flows increases beyond a 
predetermined value, it will have the fusing member which is connected with the temperature-sensitive 
resistor of the forward temperature characteristic which increases resistance rapidly, and this 
temperature-sensitive resistor at a serial, fuses with the temperature beyond predetermined temperature, 
and intercepts a charge-and-discharge path. 

[0015] Moreover, in invention of claim 14, it applies to a battery pack, the temperature-sensitive resistor 
component and thermal fuse which are the component of the forward temperature characteristic which 
will increase resistance rapidly if the flowing current increases beyond a predetermined value are 
connected to a serial, it arranges for a charge-and-discharge path, and a thermal fuse is melted with 
heating of a temperature-sensitive resistor component, and if the current which flows for a charge-and- 
discharge path by this increases beyond a predetermined current value, a charge-and-discharge path will 
be intercepted. 

[0016] If according to the configuration of claim 1 it applies to a protection component and the flowing 
current increases beyond a predetermined value, by fusing of the fusing member by heating of the 
temperature-sensitive resistor which increases resistance rapidly By intercepting the current which will 
flow to a fusing member if the current which flows to a temperature-sensitive resistor increases beyond a 
predetermined current value As compared with the case where a current is only intercepted by fusing by 
self-generation of heat of a fusing member, a current can be intercepted by high sensitivity, it can apply 
to a battery pack by that much simple configuration, and the charge and discharge by the excessive 
current, charge by the excessive electrical potential difference, etc. can be prevented certainly. 
[0017] Moreover, if the current on which the protection component which applied to the battery pack 
and has been arranged for the charge-and-discharge path flows increases beyond a predetermined value 
according to the configuration of claim 8 By having the fusing member which is connected with the 
temperature-sensitive resistor of the forward temperature characteristic which increases resistance 
rapidly, and this temperature-sensitive resistor at a serial, fuses with the temperature beyond 
predetermined temperature, and intercepts a charge-and-discharge path As compared with the case 
where a current is only intercepted by fUsing by self-generation of heat of a fusing member, a current 
can be intercepted by high sensitivity, and the charge and discharge by the excessive current, charge by 
the excessive electrical potential difference, etc. can be certainly prevented by that much simple 
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configuration. 

[0018] Moreover, if according to the configuration of claim 14 it applies with a battery pack and the 
flowing current increases beyond a predetermined value Connect to a serial the temperature-sensitive 
resistor component and thermal fuse which are the component of the forward temperature characteristic 
which increases resistance rapidly, arrange for a charge-and-discharge path, and by fusing of the thermal 
fuse by heating of a temperature-sensitive resistor component By intercepting a charge-and-discharge 
path, if the current which flows for a charge-and-discharge path increases beyond a predetermined 
current value As compared with the case where a current is only intercepted by self-generation of heat in 
a thermal fuse, a current can be intercepted by high sensitivity, and the charge and discharge by the 
excessive current, charge by the excessive electrical potential difference, etc. can be certainly prevented 
by that much simple configuration. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained in full 
detail, referring to a drawing suitably. 

[0020] (1) The block diagram 1 of the gestalt of operation of the gestalt (1-1) 1st of the 1st operation is a 
sectional view showing the battery pack concerning the gestalt of operation of the 1st of this invention. 
In this battery pack 1, rechargeable battery eel 3 grade is contained in a case 2, and it is formed in it. 
[0021] A case 2 injection molds for example, a resin ingredient, is formed, and is made here as 
[ prepare / in a predetermined location / positive-electrode external terminal 2a and negative-electrode 
external terminal 2b which output and input a charge and discharge current between external 
instruments ]. 

[0022] The rechargeable battery eel 3 is the lithium ion battery with which the ingredient containing 
manganese was applied to the positive-electrode ingredient, and an appearance configuration is formed 
of an abbreviation prism configuration. A sheathing can is formed with iron, and the rechargeable 
battery eel 3 is set as positive-electrode electrode 3a, and is made as [ arrange / on the top face of each 
prism configuration / negative-electrode electrode 3b ]. In addition, the lithium ion battery with which 
the ingredient containing manganese was applied to the positive-electrode ingredient in this way here 
has the description that the safety to overvoltage charge is high. 

[0023] The rechargeable battery eel 3 is made to positive-electrode electrode 3a being connected to 
positive-electrode external terminal 2a of a battery pack 1 through the series circuit of a thermal fuse 4 
and the PTC component 5 as [ carry out / to negative-electrode external terminal 2b of a battery pack 1 / 
direct continuation of the negative-electrode electrode 3b ]. Thereby, with the battery pack 1, it is 
expressed by the connection diagram as an internal circuitry shows to drawing 2 , the power source for 
charge supplied through positive-electrode external terminal 2a and negative-electrode external terminal 
2b is supplied to the rechargeable battery eel 3, and it is made as [ output / further / to an external 
instrument / the electrode of this rechargeable battery eel 3 ]. 

[0024] It is the thermal fuse of an integral mold, and as shown in drawing 3 , between electrode metal 
plate 4a held so that a part might counter, and 4b, a thermal fuse 4 is fused with predetermined 
temperature, and fusing member 4c which intercepts the electric connection between these electrode 
metal plate 4a and 4b is arranged, and it is constituted here. Thereby, the thermal fuse 4 is made as 
[ intercept / the charge and discharge current path of the rechargeable battery eel 3 ], if the current which 
flows to fusing member 4c increases, this fusing member 4c becomes beyond predetermined 
temperature and this fusing member 4c will be further heated beyond predetermined temperature. In 
addition, a thermal fuse can apply widely the thing of not only an integral mold but various formats. 
[0025] On the other hand, between electrode metal plate 5a similarly held so that a part might counter, 
and 5b, PTC element 5c is arranged, the PTC component 5 is constituted, and PTC element 5c is 
arranged between these electrode metal plate 5a and 5b. 

[0026] the PTC component 5 - criteria [ charge and discharge current / of this rechargeable battery eel 
3 / rated ] - carrying out - for example, the rated current-ten number [%] extent - it is made as [ set / as 
trip voltage / a high current ]. Thereby, with this battery pack 1, if the excessive current beyond the rated 
current flows in the rechargeable battery eel 3, the trip of the PTC component 5 is carried out, and it is 
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made as [ restrict / this current ]. 

[0027] These thermal fuses 4 and the PTC component 5 are connected here so that generation of heat of 
PTC element 5c of the PTC component 5 may transmit to a thermal fuse 4 promptly without futility, 
namely, so that a thermal fuse 4 and the PTC component 5 may join together strongly thermally. 
[0028] Concretely, the surface area of these metal electrodes 4a, 4b, 5a, and 5b is small, and it is formed 
of sufficient cross section and die length on the need so that heat dissipation [ in / in a thermal fuse 4 and 
the PTC component 5 / metal electrodes 4a, 4b, 5a, and 5b ] may become small Die length is formed 
short, and especially the near metal electrodes 4b and 5a that connect a thermal fuse 4 and the PTC 
component 5 are made as [ hold / further, / a thermal fuse 4 and the PTC component 5 / it approaches ' 
and ] so that generation of heat of the PTC component 5 may transmit to a thermal fuse 4 promptly by 
this. In addition, connection between these thermal fuses 4 and the PTC component 5 is made by electric 
resistance welding, soldering, ultrasonic welding, etc. 

[0029] Furthermore, a thermal fuse 4 and the PTC component 5 are held on the side face of the 
rechargeable battery eel 3 at one by the adhesives of for example, the silicon system which is insulating 
adhesives with high thermal conductivity. Thereby, the thermal fuse 4 and the PTC component 5 are 
made also by heat conduction by these adhesives as [ transmit / generation of heat of the PTC 
component 5 / to a thermal fuse 4 / promptly ]. 

[0030] By being thermally combined with the PTC component 5 strongly in this way, in addition to the 
temperature rise by generation of heat of the fusing member 4c itself, in the gestalt of this operation, a 
thermal fuse 4 is constituted so that fusing member 4c may carry out a temperature rise also with heating 
from the PTC component 5. If the trip voltage to which the trip of the PTC component 5 is carried out 
flows in the rechargeable battery eel 3 by the temperature rise by these, the thermal fuse 4 is made as 

[.select / the property of fusing member 4c ] so that fusing member 4c may fuse. 

[0031] Concretely, with the gestalt of this operation, it is made as [ apply / fusing member 4c of the 
property which will be melted if temperature turns into 90 decrees ]. Moreover, the thermal fuse 4 is 
made as [ apply / what has a larger rated current value than the rated current value of the PTC 
/ component 5 is applied, and / what has a still larger fusing current value than the trip current value of the 
1 — PTC component 5]. — 
[0032] (1-2) In the configuration beyond actuation of the gestalt of the 1st operation, with a battery pack 
1, if it connects with ( drawing 1 and drawing 2 , for example, charging equipment), the charging current 
will be supplied from charging equipment through positive-electrode external terminal 2a and negative- 
electrode external terminal 2b, and this charging current will be supplied to the rechargeable battery eel 
3. Moreover, when it connects with a pocket device, for example, the power of the rechargeable battery 
eel 3 is supplied to an external instrument through positive-electrode external terminal 2a and negative- 
electrode external terminal 2b, and, thereby, an external instrument can be driven. 
[0033] On the other hand, as it connects with the charging equipment which charges other battery packs 
accidentally and is shown in drawing 4 , when supply of power is started by the electrical potential 
difference more excessive than this charging equipment, an excessive electrical potential difference will 
be impressed to that part rechargeable battery eel 3, and the excessive current I will flow for a thermal 
fuse 4 and the PTC component 5 ( drawing 4 (C) and (D)). 

[0034] Thereby, in a thermal fuse 4, the fusing member 4c itself generates heat according to this current 
I, and the temperature of fusing member 4c rises gradually. Moreover, in the PTC component 5, PTC 
element 5c generates heat and fusing member 5c of a thermal fuse 4 carries out a temperature rise 
further by this generation of heat. ( Drawing 4 (A) and (B)) . 

[0035] In the PTC component 5, with the gestalt of this operation, about 1 second after starting charge, it 
switches to a trip condition by the temperature rise of PTC element 5c by generation of heat of this PTC 
element 5c. Thereby, with a battery pack 1, after starting excessive charge, the charging current can be 
restricted in a short period and breakage on the rechargeable battery eel 3 can be prevented. 
[0036] Moreover, after restricting the charging current in this way, the fusing member 4 of a thermal 
fuse 4 continues a temperature rise gradually, if the temperature oft he fusing memb er 4 rises even t o the 
temperature (90 degrees) which the fusing member 4 melts soon, the lusmg metnBer 4 will melt^ 
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connection between metal-electrode 4a of a thermal fuse 4 and 4b will be intercepted, and, thereby, 
supply of the power to the rechargeable battery eel 3 will be intercepted thoroughly. 
[0037] Thereby with a battery pack 1, the excessive charging current can be intercepted with a high 
precision as compared with the case where a charge and discharge current is only intercepted by self- 
generation of heat of a thermal fuse. Moreover, charge of a rechargeable battery eel by the minute 
current like [ in case the PTC component 4 only restricts the charging current ] can be stopped, and 
charge by the excessive electrical potential difference can be prevented certainly. 
[0038] Moreover, if it is when charging equipment is again equipped accidentally by intercepting the 
charge path thoroughly with the thermal fUse 4, supply of the charging current to the rechargeable 
battery eel 3 can be prevented. The repeat of charge by the excessive electrical potential difference of a 
short time like [ in the case of oppressing an excessive current ] can thereby also be prevented only with 
a PTC component. 

[0039] On the other hand, when a metal etc. contacts external electrode terminal 2a and 2b accidentally, 
for example and the excessive discharge current flows, a discharge path is thoroughly intercepted by the 
excessive electrical potential difference with a thermal fuse 4 like the time of charge also in this case. 
Thereby, discharge is prevented according to an excessive current. 
^^0040] In addition, in the example of drawing 4 , the thing of the rated current value 2 [A], the trip 
current value 3 [A], and the initial resistance 50 [mohms] was used for the PTC component 5. Moreover, 
the thing of the rated current value 3 [A], the powering off style value 4 [A], an d 90 fusing temperature 
was used for the thermal fuse 4, and the thing of the rated charge electrical-potential-difference value 4.2 
) [V] and the rated charging current value 2 [A] was used for the rechargeable battery eel 3. The ambient 
V temperature at the time of measurement is about 25 degrees, and is the case where it charges by the DC 
^power supply of 6 [V] and 4 [A]. 

[0041] (1-3) According to the configuration beyond the effectiveness of the gestalt of the 1st operation, 
the charge and discharge by the excessive current and charge by the excessive electrical potential 
difference can be certainly prevented with a simple configuration by combining a PTC component and a 
thermal fuse thermally, melting a fusing member by generation of heat with generation of heat and the 
PTC element of a fusing member, and intercepting the charge and discharge current of a rechargeable 
battery cel. 

[0042] In the rechargeable lithium-ion battery eel of the manganese system which starts the 
configuration of the gestalt of this operation especially, by having the margin comparatively to the 
charge and discharge of overvoltage, like the gestalt of this operation, the rechargeable battery eel 3 can 
only be protected with the combination of a thermal fuse and a PTC component, the rechargeable battery 
eel 3 can be protected simply and certainly, and the configuration of that whole part battery pack can be 
simplified. 

[0043] (2) Gestalt drawing 5 of the 2nd operation is the sectional view showing the combination of the 
thermal fuse and PTC component which are applied to the battery pack applied to the gestalt of 
operation of the 2nd of this invention by comparison with drawing 3 . The laminating of a thermal fuse 4 
and the PTC component 15 is carried out one by one through adhesives from the rechargeable battery 
eel 3 side, and they are held here at one at the rechargeable battery eel 3. Thereby, the thermal fuse 4 and 
the PTC component 15 are made as [ combine / thermally / strongly ]. 

[0044] In addition, the PTC component 15 is arranged in the rechargeable battery eel 3 by such 
arrangement that carried out the laminating, and it is constituted so that heat dissipation by leading about 
of wiring may become small, and the electrode metal plates 15a and 15b may be pulled out from the 
same direction. Moreover, like the gestalt of the 1st operation, if it is in connection of these thermal 
fuses 4 and the PTC component 15 etc., it is constituted so that the temperature rise of the PTC 
component 15 can be efficiently told to a thermal fuse promptly. 

[0045] As shown in drawing 5 , even if it carries out the laminating of a thermal fuse 4 and the PTC 
component 15 and makes it combine them thermally, the same effectiveness as the gestalt of the 1st 
operation can be acquired. 

[0046] (3) Gestalt drawing 6 of the 3rd operation is the sectional view showing the combination of the 
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thermal fuse and PTC component which are applied to the battery pack applied to the gestalt of 
operation of the 3rd of this invention by comparison with drawing 3 . A thermal fuse 4 and the PTC 
component 5 are arranged like the gestalt of the 1st operation here at the rechargeable battery eel 3. 
Furthermore, in the rechargeable battery eel 3, the plates 20, such as a metal with high thermal 
conductivity, paste up with adhesives with high thermal conductivity, and a thermal fuse 4 and the PTC 
component 5 are held at a reverse side. In the configuration which this shows to this drawing 6 , it is 
made as [ conduct / efficiently / further much more / to a thermal fuse 4 / generation of heat of the PTC 
component 5 ]. 

[0047] By the ability conducting generation of heat of the PTC component 5 to a thermal fuse 4 
efficiently further much more as compared with the gestalt of above-mentioned operation, in addition to 
the same effectiveness as the gestalt of the 1st operation, the temperature of a thermal fuse 4 can be 
started by short time amount to fusing temperature, and, according to the configuration shown in 
drawing 6 , a charge-and-discharge path can be intercepted in a short time. 
[0048] (4) Gestalt drawing 7 of the 4th operation is the sectional view showing the protection 
component applied to the battery pack applied to the gestalt of operation of the 4th of this invention by 
comparison with drawing 3 . This protection component 25 is replaced with the combination of the 
thermal fuse and PTC component which were mentioned above, and is arranged at the rechargeable 
battery eel 3. 

[0049] Fusing member 4c and PTC element 5c are arranged to both sides of the internal electrode metal 
plate 26, respectively, and the protection component 25 is created by the configuration in which these 
fusing member 4c and PTC element 5c were connected to the external electrode metal plates 25a and 
25b at the serial here. Thereby, the protection component 25 is created by the configuration which 
unified the PTC component and thermal fuse by the series connection, and is made as [ combine / much 
more / PTC element 5c which constitutes a PTC component, and fusing member 4c which constitutes a 
thermal fuse / firmly / thermally ]. 

[0050] The protection component 25 holds fusing member 4c from this direction about the fusing 
member 4c side to the internal electrode metal plate 26 and external electrode metal plate 25a. In 
addition, as for fusing member 4c and PTC element 5c, it is desirable that were held so that it might 
counter, respectively, and it is in contact with the internal electrode metal plate 26 with a large area 
about the point thermally considered as firm association in this way. 

[0051] According to the configuration shown in drawing 7 , it replaces with a PTC component and a 
thermal fuse, and even if it uses the protection component by the configuration which unified the PTC 
component and thermal fuse by the series connection, the same effectiveness as the gestalt of the 1st 
operation can be acquired. Moreover, by the ability strengthening thermal association with fusing 
member 4c and PCT element 5c, the temperature of fusing member 4c can be started by short time 
amount to fusing temperature, and a charge-and-discharge path can be intercepted in a short time. 
[0052] (5) Gestalt drawing 8 of the 5th operation is the sectional view showing the . protection 
component applied to the battery pack applied to the gestalt of operation of the 5th of this invention by 
comparison with drawing 7 . This protection component 35 is replaced with the combination of the 
thermal fuse and PTC component which were mentioned above, and is arranged at the rechargeable 
battery eel 3. 

[0053] The protection component 35 is created by the configuration which unified the PTC component 
and thermal fuse by the series connection between external electrode metal plate 35a and 35b according 
to PTC element 5c, an internal electrode 36, and the structure that carried out the laminating of the 
fusing member 4c one by one here. 

[0054] According to the configuration shown in drawing 8 , the laminating of fusing member 4c and the 
PTC element 5c is carried out, they are arranged, and even if it uses the protection component by the 
configuration which unified the PTC component and thermal fuse by the series connection, the same 
effectiveness as the gestalt of the 1st operation can be acquired. Moreover, by the ability strengthening 
thermal association with fusing member 4c and PCT element 5c, the temperature of fusing member 4c 
can be started by short time amount to fusing temperature, and a charge-and-discharge path can be 
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intercepted in a short time. 

[0055] (6) Gestalt drawing 9 of the 6th operation is the sectional view showing the protection 
component applied to the battery pack applied to the gestalt of operation of the 6th of this invention by 
comparison with drawing 8 . This protection component 45 omits the internal electrode 36 of the 
protection component 35 mentioned above about the gestalt of the 5th operation, and is created by the 
configuration which unified the PTC component and thermal fuse by the series connection according to 
the structure which carried out the direct laminating of PTC element 5c and the fusing member 4c. 
[0056] According to the configuration shown in drawing 9 , by carrying out the direct laminating of 
fusing member 4c and the PTC element 5c, and arranging them, thermal association of fusing member 
4c and PTC element 5c can be made further firmer, the same effectiveness as the gestalt of the 1st 
operation can be added, and a charge-and-discharge path can be intercepted in a short time. 
[0057] (7) Gestalt drawing 10 of the 7th operation is the sectional view showing the protection 
component applied to the battery pack applied to the gestalt of operation of the 7th of this invention by 
comparison with drawing 3 . Fusing member 4c and PTC element 5c estrange on rechargeable battery 
eel 3 side face of an internal electrode 56, and are arranged on it, and this protection component 55 is 
created by the configuration in which these fusing member 4c and PTC element 5c were connected to 
the external electrode metal plates 55a and 55b at the serial. Thereby, the protection component 55 is 
created by the configuration which unified the PTC component and thermal fuse by the series 
connection. 

[0058] According to the configuration shown in drawing 10 , even if it creates a protection component 
by the configuration which unified the PTC component and thermal fuse by the series connection as 
arranged fusing member 4c and PTC element 5c side by side, the same effectiveness as the gestalt of the 
1st operation can be acquired. Moreover, thermal association of fusing member 4c and PTC element 5c 
can be performed with a firm thing by unification, and a charge-and-discharge path can be intercepted in 
a short time as compared with the gestalt of the 1st operation, and a whole configuration can be thin- 
shape-ized. 

[0059] (8) Gestalt drawing 1 1 of the 8th operation is the sectional view showing the protection 
component applied to the battery pack applied to the gestalt of operation of the 8th of this invention by 
comparison with drawing 10 . 

[0060] In addition to the configuration of the protection component 55 which this protection component 
65 requires for the gestalt of the 8th operation, the plates 47, such as a metal with high thermal 
conductivity, are connected with the fiising member 4c [ of an internal electrode 66 ], and PTC element 
5c side in the field by the side of reverse. Thereby, the protection component 65 is thermally made 
firmly further much more as [ connect / the fusing member 4c and PTC element 5c side ]. 
[0061] According to the configuration shown in drawing 1 1 , in addition to the same effectiveness as the 
gestalt of operation, a charge-and-discharge path can be intercepted further much more to the 8th in a 
short time by arranging fusing member 4c and PTC element 5c side by side on one side of the internal 
electrode metal plate 66, and arranging the plates 67, such as a metal with still higher thermal 
conductivity. 

[0062] (9) Gestalt drawing 12 of the 9th operation is the sectional view showing the protection 
component applied to the battery pack applied to the gestalt of operation of the 9th of this invention by 
comparison with drawing 10 . This protection component 75 is replaced with the combination of the 
thermal fuse and PTC component which were mentioned above, and is arranged at the rechargeable 
battery eel 3. 

[0063] From one external electrode metal plate 75a and this direction, fusing member 4c and PTC 
element 5c arrange, and are arranged at the internal electrode metal plate 76, and the protection 
component 75 is created by the configuration in which these fusing member 4c and PTC element 5c 
were connected to the external electrode metal plates 75a and 75b at the serial here. Thereby, the 
protection component 75 is created by the configuration which unified the PTC component and thermal 
fuse by the series connection. 

[0064] According to the configuration shown in drawing 12 , fusing member 4c and PTC element 5c 
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arrange and arrange from one external electrode metal plate 75a and this direction to the internal 
electrode metal plate 76, and even if it creates a protection component by the configuration which 
unified the PTC component and thermal fuse by the series connection, the same effectiveness as the 
gestalt of above-mentioned operation can be acquired. 

[0065] (10) Gestalt drawing 13 of the 10th operation is the sectional view showing the protection 
component applied to the battery pack applied to the gestalt of operation of the 10th of this invention by 
comparison with drawing 12 . This protection component 85 is replaced with the combination of the 
thermal fuse and PTC component which were mentioned above, and is arranged at the rechargeable 
battery eel 3. 

[0066] In addition to the configuration of the protection component mentioned above about the gestalt of 
the 9th operation, the protection component 85 is created in an internal electrode 86 by the configuration 
which has arranged the plates 87, such as a metal with high thermal conductivity, to the reverse side 
here. In addition, the protection component 85 connects fusing member 4c with a plate 87 through an 
insulation sheet 87. 

[0067] According to the configuration shown in drawing 13 , in addition to the same effectiveness as the 
gestalt of operation, a charge-and-discharge path can be intercepted further much more to the 9th in a 
short time by arranging fusing member 4c and PTC element 5c side by side on one side of the internal 
electrode metal plate 86, and arranging the plates 87, such as a metal with still higher thermal 
conductivity. 

[0068] (11) Gestalt drawing 14 of the 1 1th operation is the sectional view showing the protection 
component applied to the battery pack applied to the gestalt of operation of the 1 1th of this invention by 
comparison with drawing 3 . This protection component 95 is replaced with the combination of the 
thermal fuse and PTC component which were mentioned above, and is arranged at the rechargeable 
battery eel 3. 

[0069] In this protection component 95, predetermined spacing is separated, the internal electrode metal 
plates 95a and 95b are compared, and fusing member 4c and PTC element 5c are arranged between this 
electrode metal plate 95a and 95b. 

[0070] As shown in drawing 14 , even if it arranges fusing member 4c and PTC element 5c between 
compared internal electrode metal plate 95a and 95b, it unifies a PTC component and a thermal fuse and 
it constitutes a protection component, the same effectiveness as the gestalt of above-mentioned operation 
can be acquired. Moreover, by having arranged fusing member 4c and PTC element 5c between 
compared electrode metal plate 95a and 95b, it can miniaturize and a whole configuration can be thin- 
/shape-ized. 

/ [0071] (12) Gestalt drawing 15 of the 12th operation is the sectional view showing the battery pack 
/ concerning the gestalt of operation of the 12th of this invention by comparison with drawing 1 . The 
/ series circuit of the protection component 25 (35-95), or the thermal fuse and PTC component which the 
/ rechargeable battery eel 103 which comes to assign a sheathing can to a negative electrode was applied, 
I and mentioned this battery pack 101 above between negative-electrode terminal 103b of the j 
^rechargeable battery eel 3 and negative-electrode external terminal 2b is arranged. S 
[0072] As shown in drawing 15 , even if it applies the rechargeable battery eel 103 which a sheathing 
can is assigned to a negative electrode and becomes and arranges the protection component 25 (35-95) 
etc. for a negative side charge-and-discharge path, the same effectiveness as the gestalt of above- 
mentioned operation can be acquired. 

[0073] (13) Gestalt drawing 16 and drawing 17 of the 13th operation are the sectional view and 
connection diagram showing the battery pack concerning the gestalt of operation of the 13th of this 
invention by comparison with drawing 1 and drawing 2 . This battery pack 1 1 1 outputs and inputs a 
charge and discharge current through a protection network 1 12. If a charge and discharge current is 
supervised and these charge and discharge currents increase beyond a predetermined value, a protection 
network 112 will intercept a charge-and-discharge path by control of a field effect transistor, a relay, 
etc., and, thereby, will protect the rechargeable battery eel 3 here. 

[0074] If it applies when holding the rechargeable battery eel 3 by the protection network 1 12 as shown 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1/24/2007 



JP,2001 -2 16883,A [DETAILED DESCRIPTION] 



Page 9 of 9 



in drawing 16 and drawing 17 , further much more, certainly, charge by the excessive electrical potential 
difference of the rechargeable battery eel 3 etc. can be prevented, and the part dependability can be 
improved. 

[0075] (14) it is the gestalt of other operations - although the case where the protection component 
which comes to unify a PTC component and a thermal fuse further was arranged in a rechargeable 
battery eel was described when the PTC component and thermal fuse which were constituted by another 
object had been arranged in the rechargeable battery eel, you may make it this invention unite not only 
this but these with a rechargeable battery eel in the gestalt of above-mentioned operation 
[0076] Moreover, in the gestalt of above-mentioned operation, although the case where the polymer 
constituent which carried out mixed shaping of a conductive ingredient and polymers, such as carbon, 
was applied to a PTC element as a temperature-sensitive resistor of the forward temperature 
characteristic which increases resistance rapidly was described when the flowing current increased 
beyond the predetermined value, this invention can apply widely the member of the various forward 
Jemperature characteristics which show not only this but the same property. 

[0077] Moreover, in the gestalt of above-mentioned operation, although the case where this invention 
was applied to the battery pack by the lithium ion battery with which the ingredient which contains 
manganese into a positive-electrode ingredient w as,applied was described, this invention is widely 
applicable to the lithium ion battery by the positive-electrode ingredient not only concerning this but 
other configurations, and the battery pack by various rechargeable batteries, such as a lithium polymer 
rechargeable battery, a lithium secondary battery, a nickel KADONIUMU rechargeable battery, and a 
-nickel hydrogen rechargeable battery, fluther. ' - 

[0078] Moreover, in the gestalt of above-mentioned operation, although the case where a protection 
component was applied to a battery pack was described, this invention is widely applicable to various 
electronic equipment, such as not only this but charging equipment. In addition, also when arranging a 
fusing member and a PTC element to the current path of another system in this case if needed, it thinks. 
[0079] 

[Effect of the Invention] melting a thermal fuse by generation of heat of a PTC component as mentioned 
above according to this invention — moreover, the charge and discharge by the excessive current, charge 
by the excessive electrical potential difference, etc. can be certainly prevented by unifying these 
components and constituting a protection component by arranging this protection component for the 
charge-and-discharge path of a battery pack fiirther. 

[Translation done.] 
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